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<!:, 

:in&^l©jigttS:teJ;tJf»l1ltiiei&BO. MES^^ttt 
aits til^W nfc^ 2 CDfiSttl t , 

tf^^^a 1 ~ 3 <D^ti-bAzum.<Dmmm.^v k. 

A^e)ili2*S^i^«OX7'<7'J >i^iSfi!lOSi@ti:a;4 
tt>M8Bil«li!ei&)i<DX7'^7U>i^Bifl!lo 

ai&ta;^^SB^)-{c*viTafe^fti. x7^7u>^ffi 
<r>Hf\.i)Aznm,<mmL%^v k. 

X7^7'J>yHi:ttS^ffl9©^ffltfcigifebfcCi:* 

\mim%\ mi.mw-h'mxoimmhcymz. 



c:©7<h^^«;/^s©. tm.mmmm<j>i:.\zm^-^ 

7-f h^-lr-;/^!©, W^m-^^. WE^^a-f;!.© 

W8Bx7'^7U>i^ia*^e>itnfc^fitt 
^2 ©iSttB<^j^fig-rsigt. 

c:©m 2 ©JS141©fi8SgB^^^-77.i7 <»: bTX<y?^>i/ 
MSB«.2 ©attl©flSffig|5^)-*jJ:CX«fgBil«l*fii&i}?&T 

lem 1 ©ett«©^®$r^©pjp©-gp^{ci:oTxy 

^{^©Sffi&:t-A*-3- 
J;p{CX7'^7>J>i^ffi^P«Uib-r^Ig<!:, 

[^*« 1 0 ] immmmmo^m d ^©^ 

x7'>^7'j>i^iB<&wgait-r^ie<&. sfrfe«i«iii^ 

t.'^^mim^\z%im.(Dwmm.^v H©Mjg:;&)S. 
1 1 ] mmmmm<r>miL^-^. ^<r>n 

m^i>Wm(r>7sU-Vj\^ ViiKi%iK^<U^i.o\z^ 
fiKt. iia2X7^7'J>i'jS©WS;rctXg<&, tdlESi 
a«5igta©«0^*©rt:&lkS;^p-h/W h^©»ifs 

\mM\2\ ^^wmmm(jymK)^^L^(r>n-}3m\z 
n*MciB®©iiSifia^'\>;/ K©Sig:^rS. 
thx^iv^y^^vi-oxmiv^ 

T*XS<&, 'J7^'x^:/-f7r>x-;;5^>i^lcJ;t5fT;5: 
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3 V-y 



9 ~ 1 4 OfBin*^{clB«©^Mfi8m-^^/ \^<Dmm 
[0 0 0 1] 

t^h<DT. mzm^ji-^m<Dmmmmmmn.^y 

[0 0 0 2] 

t'S:, m^-±izmmLrzmmi^t^'h(oi!)^mm^n. 

a. iil^©S;^tte^jgJn; (AMR : Anisotropic Magneto 
Res i s t i ve) ^i^Sffl t»t cD*Jtie*-)}Stc^ffl 2 nx^ 

Si(GIIIR: Giant Magneto Resistive)^*&ffllifct)©=b 

y ]'mrzitmmzmn±m'!'tmr^zt\zt^, 
[0 0 0 3] AURm^JF^mmr^ztiz^o. wc^is 
\iy h/^>^i <ommm^mi:nmt?>z:ti!)^i!t. 

^TzGURmf-^^mmt^ZtizJ:*), $&JciS8B@^ 
-r?>Z.tiZJ^-oT, 1 OG/U hSJL±0±^m<D/\-]i 



ht : MRA-r h) dOMRA'T htt/ S^ffi/J^X 

7^7^j>^mzmiiir^mn.^^n±mf<D. xj^ 
7^}>ifmi)^^m^rzmmxi^io. mjmM^y\^<Dn 
^mm\z^^^x\t. x.7^7^j>ifm4:mm\^xmfSi-r 
^'^(Dmmmium'r^z.tizi:z>xmm<DMR/\^ h 

[0 0 0 4] n±^y ]^0)\tm[^±\zW-oX. 12 

if^izit. m%mmmmzi$n^hyyi7mm^±if^ 

7-1" (write gap) Oi|i^ia5i7p>;<)^^-y-:/ 

[0 0 0 5] ff^ii^ffl^l^am'Xy H0l4tgi&gti^r 
^mm<D—otLX. XD-h/Wh (Throat Height 
: TH) d^'fe^. ClCOT.P-hA-l' hTH«. XJ'^ 

7 'J >ifmf)^i=>mm=t^ )\^'S:m%mz^mt:s>imm<D 

X7'^7'J >i^®{B!lOX<y>?*TOfl^SgP^i-©Sef!iT» 
a— hA-f hTHCDiffi/jN'fk^^fc^ X7^7U>^ffi*i 

mm^^y \' t^mmLTzm-^mmmm^^y Kotttg 

y)^t. m^mf)m<Dm^t&m^ikmmmmm'\y KSr 
A* 7 A < j^ffi-r s z: t dtag-cfe 
[0006] 01-9 tc. '^^(Dmmmtimmm^^y 
\^(Dm:k<Dmitxm^L. ^miz:B^^xAitmmmM^ 
y ]i<ox7^7 u >i/m\zm^f3iWimm. b tt^agB^j- 
<D3i7^7^)>ifmiz^nf3.mmmx3i>^, sfc^io 
fej;?jti ifi^ti^n. ^^LTz'^^ommm^^y \^ 

:t-A*-n— h)i$rSjD^tiT^TX7'<7'J>i^ 
StCiiE75;»r®B*5J:a^®?iB^i-<DX7'^7 U >i/miz 

^&^m(Dmmmmmmm^y H?&si»Lfc^s^soDfe 

[00 0 7] ^ T. m 1 tC^TJ; 5 {C. mPHt7)ly'^ 

y^ikmci fi^^f3.^mi^i(D±izm?L\t7)i'S.±{kh 

O3) *^e.:^^^&l2?&*fi5~10Mni ©/S^>-»c:ita-r 

iE>UmT^Tzlf)<D-'1j(Dm^i^-)V K 

£«ij58-rsii 1 3 * 3 Mm (om^xmrnt^. 

^<Dm. HSJc^t-Jcpfc, ^l0'>-;UHip^.>yB 

4ibT. 7;U5:^-SrlOO~150 niii©IP^5).TXA>y:S'^ 

i£W^S*riEf J; 0 ;a:^amfiir[® 5^10 niii£AT©JP<^ 
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[0 0 0 8] ^^(C. 05IC^-rcfc5t> A-VD-fJ;0 
2 0attl7«, ±K!!Lfc^l©att)13<J:*tCGMR 

Co 0 0 9] :;^i>T. setc^f J;pic. f^2(Dm^m 

1 ssrosMzi-r^ 1 0 ^mm-^, 
[ooio]^-LT, m7\z^rk^\zw,imu(Dnm 

xm-oTzm. ^(Dmm^^mfth, msiz^r^otzf^ 
m9iz^-r^o\zm3(Dm\tmi 4^m^(Dn^- 
x^(Dmm(Dy-(h=^^'y:/m8^M9imzm^L. $ 

2 0 ~ 3 0 (Dmm)zm^-t^o 

[0 0 11] mmiz. mm&tnm5^y4 h^^^y^m 
'Sii^mvitmm^mmvx. mmzmmi^tMf^t^:^ 

7^7 U yCfMikh Bearing Surface : ABS) 1 6 

MR/w H/5tft^$ns. ^(Dm'^mi oiz^t. n 

iJctc^GMRS^l^^ 1 7tc^-r^i|^«igigg^ff;5:3 

-5. ;^ci5, 01 1«. dOct'SfCLTJg^feSnfc^^M 
WWkm.%^y H©lKffigB5i-?&, X7'<7 U >i?^ let 

(0 0 121 mi o\Z7nhtz^o\z. n^a^)Vi o> 

1 2§jSiii^gi-r^7*hui^xhffli 1, i3(i9iii® 

0^|g|5$ife^5i-S 3 ©attS 1 4 ©±jS<i:C!);a:-r 
(Apex Angle : 7^yi7X7>i^;W ±i6b 

fcXP- hA< hTHtJctt/fMR/W ht^td, UMM 

coo 1 3] 01 2Att, ^30{Sttlil 4©1S 




4 V-y* 



01 2B«h'JAffiit^JgfiKbfcm®4^^<&^ 

-r¥®0-c*s. mm\z^r^o\z. m 30^^11 4 

^WiW\z-t^tztb. »l^r]'f;no. l 2 «|B|<L^Rt)i{c 
[0 0 14] ST. SfJfe, nmmm.^y KOJg^fc::^^^ 

yithv-yTshmmmxtin—^ntzu-^jVih^^ ^\z 

^(Di&mU (Apex) (Cje-DTJ^^KSn-S h-;/y3j^-JK0 

WMmi^<DmL^xh^, -rut)*,, 'stmt, ^sojsi 
ttffi^j^fifef^K, $<j7~i oym oiei$©n'r;i/iiiig5 

v^yy^ im'&mm Lxm^(on ^->mm^n-ox 

l^^fz. 

[00 15] Z.;i\Z. lllVi^'i)ia^(D±(DUi^XhX 
Ai5'-x>i/3tl'5 Pvt. Miff tbT, ft(S3win/it 
itJSlT*-5if ^t. <S^g|50T;&-eH8~l 0 /in ig 

m<Dm^o)y:thi'i^7.hiim%^n^ztiz^^, - 

c:©ct5;5:i Ombi @g©Bs<£M*ia&sa-i';i/ifbg5 
\zm^^n^w,8<Dmi^m\t. 7;thPv7,h^i 

(^R«07®1 1,13) (DX.y-JT5.m\Z%m.^v K 

S::feck^l //m lite/I^-- >i/-r-5!i^gyi^*fe-5)<, hfz 
i)^-DX. 8~1 O/xm ®ff*®7:t hl/v^XhM^rlseffl 
LTl Mm ||S©A^5'->^J^fiKr-&i^^£;^»^±l;-S. 
[0 0 1 6] 8~l 0 MB ©«fe5JcJ*ti 

jft<Ds.m^\z^^A:$'-y(D<rrLmf}m±Ltzy). v 

tztb. Wi(Om'^hyyi;^m^-T^tzii><r>l^<Dm''>hy 

':f-!!?i-)V%iEm\zni'--y^-t^z.t\t'^t)^xmh 
i/ifc©T*5, ^(j:>^ofi.f^m^^mt^tz^\z. ^3 

\Zi^m\y. i!^-)V^y':f(D^^m<hXW&V'7yi;<D 
[0 0 17] 

fctt, fe^ituT, &.T\zm^i>^^immiim^nx 

hiz/i^m^m^fztb\zit. xp-hA-r nth^mra 

■i h^Xt^tmm<t^Z.tf)m:»^nxt,'>^. 
L;5:*<e.t)£3t5Ttt. Mt^XP-hA-f hTH-^MRA-f 
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[0 0 18] tUt)-^. XP-hA-f h«(Dfi[tt<£S?p 
tUTXP-hA-f hTH'^MRA'f hS:iE«t(C^ST 

0, SSli3-f;i/OSFa{t^n'f;i/#|el«:fe1®«feBi{b^a 
WtL-T2 5 0° CSg®figT'j7P-$n-2)(7)-e, 

- KA-f HTH-^MRA'f hO^^femMroSittffl*^^ 

rnxL^o:x,^i)^$)^. mzmiSimi i. 1 3<£«}fie 

^-57:^ hl/vT. hcr)^*Wt/i«^(Ctt> A5'->(D 
flf©ISSB;a:;^P-HA'f hSr»^tt^<|IS'r5C:<!:At 

jgf -5 d t fc. 
[0019] fi£*0«^S»l^m^'v>7 Ht^feti 

1 7 roSJixffl<&^-^ ;i<DStiT:M*^m^©<itC 
:i5:S$1?W^-r^i'5fcbT*3D, XP-hA-fhTH 

MRA'f h*t^M(DffitC;'5:ofctLT^)7.P-hA'r h 

;i^S!^LTti-5. ±KEbfe<t3{c^iikSi 1. i 
3 0A:5'->©-ftl{C«fcoTXP-hA-f 

[0 0 2 0] t¥*<D}^iifiS^'^>;/ HtCiJliT 

tt> h 7 rtJ 3 OEttS 1 4 0mm^^<D Hi 

5^ > IC (i-f > e - A X >y 5" > i^;Jt^ffl 3 nx V i ^ 
7*hU-:?;^h<J;0fig-5iffii&®l 1. 1 3 

&mtn. 0~1. 5Min @g^jiLTb*5. dOi^ 
11 , 13 (DX7^7 U >^ffifflil®S^i^(i. 0 1 2 
BfCS^Ti^fCT.P-hA'T h!^CDS^&S"rS>-l)<0 
T. x«>5=->yic:J:-DTXP-hA'f N^0Sipfi:@Ai 

t|-fitaD{c}]^^iK-r^c:tdtTr^/j:<;^S. mz. 1 um 

iKstc^y Kic;fenTtt, ±mhrz^o {ztmrni i. 

1 3 ©XJ'^T U ■>i^iB<ffil®«ift(D&li*t 1 . 0 ~ 1 . 




5 V-/ 



5/zni SSfem3iLTLS-5:ittta:^^i:ro^giT-*§. 

[0 0 2 1 ] ^fc. ±mi^rz^oizhUAmm^mf$.-r 

^rztb(DXy^yifiZ:^\,^X. 7;j- M^vX h J; 0^-5 
168^)1 11,13 (DJi7^7 U >y®ffllI©^i»*t^5gL 
TU*5t, r>X7r^P-t7.ff(CA>K'J>^^0af 

mzj^oxm3(Dm\imi 4(Dmm^^0Tm\z^^m 
mmo^^is mizm.) tmm^^^i. mw^m 
^\zitmmLxL^ommh$>^o :i<D^oizmmmi 
1. i3(D-'^^i)mmLx:fz^f3.^mi!}i±\:^t. X. 

[0 0 2 2] *58Bj©ie5tt. ±mLtzum(Dmmm^ 

*<!:tTHlfM©ia:tffi|jiD©XP-hA-f hTH*#* 
C HfC^fetiTttMR A-f 

h<i:(D^$f;^A*^>7.<£<t'5C:t75ti?t, h'JA^jg<£ 
J^fig-r S ^CDX >;/ 5^ >y »c J; -5 tc <i: ^ 

« b J: 5 tr -5 feOT'fe -5. 
[0 0 2 3] 

it. mn^t. z<Dmi^\z^-^x^m^nrzmi(Dm^m 
t. c:©^i©iittJio, mtimmz^-ox^mtifz 
mtimMMomzm^^n. mmimm^^^^K). 
x7^7'j>^mii^^mzmixmtEb, mmu^iz 
is^'^xmm^^<ot\ii:K>h}K\^mt)&^^^r^mm& 

m^tii-iKnmo)mizm\ ^mmmmmm(DWio&3;^ 
o^^)-ici5i^Ttt, mm^^tmt£^^o\zmniinrz 

mmmfmm^^z^mm^i^ Mz^':>x3^^n. xt 

ttBtmmWtCig^$nfcm20iSttlt. ^M^. M 

Lrzzii'S:^mt-r^h(ox$>^, 
[0 0 2 4] z(Dj:oti^^miz^mmmM.^y\nz 

■t^1^(DX.y^>ifiZ^^XhmBm(D3L7^7V>if 
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[0 0 2 5] :^mmiZj:i>mmm%^y K©S(jg 

i^<omm<D-3^izs.oT:jiy^>ifiyXh^)AmiB. 
ffi-r^ck 5 (cx7'^7 'J >^®5w«mL-r'5iet, 

[0 0 2 6] *feMfcJ;-5i^lifiSm'\y 

7u>i^®^&9fatBb-r^ie^, MfB*e^s<D«)oiA 

[0 0 2 7] ^IgBJtCjcSiJIifiSmAy KOffiji;5rj£© 

ftiflBx7'<7U>i^Si©WmbXS$, WfBJ6i& 
tTfTi^5, ::<D:®^tCfc, XD-h/W h^CD^ifitt 

[0 0 2 8] f(ilB^2©fi6tt®<Dm«i«5)-*V7. 

^<hbTX<y?>i/^fToTSt[K^'f h^i-^yyi^&l^ 

U7i7x^:/'f:i->X>>5">i^{Cj;DfT^ti, taS^l 

©«ttlo«ii«-5-©l|g/i<D-li5i)-{cgoTX>y5^>i/ 




6 v-y 



[0 0 2 9] 

ZSBA^&^h(Dit, X7'^7U>i^SlcSit/j:BT«-3 

, Ttt, »«:©± 0 ffl (Dm^mmm^mmmm^ 

[0 0 3 0] y)ly''< y^ (AITiC ) J; OfiE^S#:*{!^ 
2i<D-:^oSffifc, ^^I3~5ilzl^oliJ5^^?7;^5:^J: 

Ofig-S^aiS 2 2 <£:Jl^fiKbfcei^ 1 4 (C^-f. Ztl 
2 1 H^Ummm 22^. *HJiM«tC*5li 
Ttt. S#:Sfctt'>X7r 2 3i:«;T-5. ^Tc. i^mm 

fi&mw\^ ^^Lxf^^^tth izimii^it^mt^un 
t)mm-^nx\^^^<Dx. immt. ^m^mt^mi^m 
m\zmmr^^'^h$>^, 

[0 0 3 1] sfc. mm<Dmmxit. Sr^om^^mmm 

fiS^^N y H "^7 X 7 T ± tc V h "J -y ^ E?^l t T 
^vrc^. ^:Ly7^m^<D;i-izm\lSib. 

m^mmLx:c7^7V >ifm^mmL. mmzn-^ 
m\sihxm^<Dm^mmmmm^y K*#sj:5tcbT . 

±, :i<D^m^^Vx^^^. 

[0 0 3 2] 'Aiz. mi^23 (Dfimm 2 2 <D±iz. mn. 

4?rA-TD-ftCj;0il«J3uiB ©IKWCj^figL^Slti^* 
015(C^-r. :iCD3l^ hA>'-;UKH2 4 ft. 7:thl/ 

[0 0 3 3] ^J:{c. 01 5(c^-ra:pfc, 3j?hA>'-;i/ 
K )■ 2 4 0± 7 ;P 5 ^ cfc D ^i. =^ >y 2 

5»c:fflie$n;tGMRm2 es-j^fiKt"^. ;i(D->-;i'K 

[0 0 3 4] ^fefC, 01 7{C^t'J:pfcGMRS2 6 

tfc ->-;]/ H^^-y 7^1 2 5©±{', GMRJiJC 

A--7n'ffc<tD3~4/iB©^fC}KJ5KL/, $5)^7 

2 8 ^ 1 ~ 2 Mm (Dmmizm^t^o :^mx\t. z-om 
mimm2 8<Dmmiz4 o~7 o° (onmoT—/^-^ 
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[0 0 3 5] Bii8tt« ^<Dj:oizm^Lrcmmmim 
<Dmmmmm2 8<D:sL7^7u >ifmmiz3<D^^(DW 

t^SMP 2 8 b (C:fetriTfcm 1 (Om.\im 2 7 ^tStB bT 

[0 0 3 6] 7;^5:)-J;DfiK^7'f h=l^^>y^l 
2 9<£:, SmLTti^^l(Dattl2 7©SffifeJ;y;» 
^*fiiiil2 8(D^ffitC, 0. 1~0. 3jtim<D^Tm 

ffiiBr«2 8<DMP2 8 bSra^-S^-r h^^-yy®2 9 

55}?-;i/5^>;/y3 0 *}^fa£-r^i tfe{C«tSI*fi 
ii:)l2 8(DMP2 8 b IC*5tiTm 1 ©ESttS 2 7 tigg 
^tlfcSi^fflJKttl 3 1 $rJ^fi£bfcai^<&02 1 (Dmm 
0*5j;tX02 2OTffi0(C*-r. :i0iiit.ifiafP^^^SS 
SWr5^K^t«^^<^:bT^i, NiFe(50X. 50»^FeN ft 

<Jiits~)\'=f- •y:/30onJtj;o TES h ^ ^(r>m'^^ 
*^©-X?, ^OrfJttO. 5~1. 2mib i:S^<r-S. 
[0 0 3 7] ;^iC. J}?-;V5"->y3 0S:VXi7tLT, 
0iJ^«CF4. BCI3 ?^i:©7l/:t>?^*fe«ii«Jg(Z);</X 

y ye 2 9 &a!*?W(cK!*L/TT<iio^ 1 oymM 2 

7^^Di?.^28art-eSffi$ 1i-fc^> ^ 3 

0$-77.i7<J:bT-f:t>t'-AX-75^>^y?&iSLT. ^ 
l©JiiSttl2 7®aBi*il<)0. 5mid <Dgi?$/S:tt^56b 

[0 0 3 8] *5£BJ(C*5^>T«, ^0ii*-2 8 a?&^^ 

t^mm 2 8 ^«ga«ei&«i£f-cj^fiKbfcfcJ6, h u a 

•?-n tcS^ < > tf- A X y 5^ > jaa cfc o T Sfeii 

p-h/W ht^b<^;tbT*5tt«, ^trxj'^T'J 
2 8 a©5feS8*«Stflb!tl^^T?W^<&f?il:Tn«. gft 

[0 0 3 9] g|2 3(C»v mmmm2 8(D±iz$>i>y 
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-f h^^'y7'®2 9 0±IC> ^llS©ii)l3'r;i.3 2 
S:J^^Sbfdll^%>^bTt.>^. $e>l3iWM3-l*;KD)li:^ 

«i±-r5fc«)C. 7JU5:^-«r3~5/im (DmmtzmmL 
tzWi. it^mmmm (cmp) jCctoT^ffii&^sftb 

xmmm 3 3 ^mi$.Lrcm^^m 2 4 izT^-r, zz-c. 

»^3<;P3 2 «^©v- KHSrfiJffl bfca^/ y +(C 

[0 0 4 0] m^-^x. mmm3 3<D^mf3:mm<D±iz. 

±.\zy:thui^xh^r)^^mmm3 5^z^-oxmm^ 
mLtz^mxiim-^nTzm2BB(omm^^)V3 6^m 

j5Kbfc#?«:02 Sfc^T. @2 6trst"J;'5 

tXT'^TU >^iiii<l|05fe«*i3j?-;Pf^';/y 3 0 taife 

■^n^tth\zji7'<i7'j>ifmt\tKMm(D^^Tim 
mmmitms i taig$n^j;-5(c3-/7gpi)-3 7<&3 
~4wDi cDmmizm^<D/^^->i,zLrzf)i-DXB0S(.L. 

$ e.tife*^©±{C7;i/5:>-J: t)^«'5:t-n-P- 3 
85:20~30mb ©j^/StJ^fiKtS. :i© J: 5 t^^J 
l'*3l.iT«. ^-)V^y:f3 0t3-'^^j^3 7Xm2 

(DM^m^m^Lx^^^. 

[0 0 4 1] ^mtTz^oizoxyT^^-^-izmwiLrz 
/'i-(Dmmimmvx3:7^7^)>im^m^t^ 

f)^. ^mx\t. mMmmm2 8(Dwr)i^^2 8 a(Dm-^ 

SrS!jgT^^HffS©XD-h/W Nt^b<bTS-5© 

X. z<Dmio&^(D9cm:fymm-t^mj^xmm^i^T'r 
^ztiz^r)mm<Dmmmmr)o)7.n-h/\-( h^^m 
mzm^ztt^x^^. 

[0 0 4 2] rzfzL. :^^m\tz(D^oizmmmmm2 

8©^0ii^2 8 a©g?$^7.P-h/W h\zmL<f 

^::trzmzm^-$n^h0xiim<. «0ji^2 8a 

oai3S3fM©;^P-hA'f hcfcO'bJSKbv 

©rt;^li^S«PtbTX7'<7U>i^ffl2:W®mb-rS 
^ItfcT^^o C©®^Cfe, 7.P-h/W h^©Si^ 
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PROBLEM TO BE SOLVED: To make it possible to 
reduce the saturation and leakage of magnetic fluxes 
even if magnetic pole portions are made finer and to 
exactly set a particularly short throat height at a desired 
value. 

SOLUTION: Inorg. insulating layers 28 having notches 
are formed to a prescribed pattern on a first magnetic 
film 27 and after light gap layers 29 are formed thereon, 
pole chips 30 are formed and etching is executed with 
these pole chips as a mask to remove the light gap 
layers 29 within the notches of the inorg. insulating 
layers 28. In succession, the surface of the first 
magnetic layer 27 on the lower side thereof is partially 
etched, by which a trim structure is formed. Since the 
inorg. Insulating layers 28 are not treated even by 
etching, the position of the throat height zero regulated 
by the inward edges of the notches is not fluctuated and 
the peeling of the insulator under the pole chip is 
obviated. The depth of the notches is made equal to the 
throat height, by which the desired throat height is automatically obtd. 
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[Claim(s)] 

[Claim 1] A base, the 1st magnetic layer supported by this base, and this 1st magnetic layer, The 
inorganic Insulating layer which is formed in the field of an opposite side with the field supported 
by the aforementioned base, consists of an inorganic insulating material, extends towards the 
inner direction from a pneumatic bearing side, and has latus slitting rather than the width of a 
magnetic pole portion in a magnetic pole portion, With the aforementioned base of these 1st 
magnetic layers and an inorganic insulating layer, it sets into the portion of slitting of the 
aforementioned inorganic insulating layer along the field of an opposite side. The thin film coil 
arranged by the portion to which the light gap layer prepared so that it might lap with a magnetic 
pole portion, and the aforementioned base of this light gap layer lap with the aforementioned 
inorganic insulating layer along the field of an opposite side where insulating separation is carried 
out, The 2nd magnetic layer magnetically combined with the 1st magnetic layer of the above in 
the back position which was formed along with the aforementioned inorganic insulating layer and 
the thin film coil from the field of an opposite side with the aforementioned base of the 
aforementioned light gap layer, and is distant from a pneumatic bearing side. and the 1 st 

magnetic layer of the above are the thin film magnetic head characterized by having made 
thickness thin and forming trim structure rather than other portions in the interior of slitting of 
the aforementioned inorganic insulating layer. 

[Claim 2] The thin film magnetic head according to claim 1 characterized by making mostly into 
the shape of a character of KO slitting formed in the aforementioned inorganic insulating layer. 
[Claim 3] The thin film magnetic head given in any of the claims 1 or 2 characterized by choosing 
the aforementioned inorganic insulating layer from the group which consists of an alumina, a 
silicon oxide, and a silicon nitride they are. 

[Claim 4] The thin film magnetic head given in any of the claims 1-3 characterized by having the 
throat height which makes a way edge the criteria position of throat height zero among slitting 
formed in the aforementioned inorganic insulating layer, and makes the nose of cam of slitting a 
nose-of-cam position they are. 

[Claim 5] The thin film magnetic head given in any of claims 1-4 which are characterized by 
providing the following they are The pole chip with which the 2nd magnetic layer of the above 
extends to the position which laps with the edge by the side of the pneumatic bearing side of the 
aforementioned inorganic insulating layer from a pneumatic bearing side This pole chip It is the 
yoke portion by which it was connected in the portion which laps with the edge by the side of 
the pneumatic bearing side of the aforementioned inorganic insulating layer at least and the 
pneumatic bearing side was connected with the 1st magnetic layer of the above in the position 
of an opposite side. 

[Claim 6] The thin film magnetic head according to claim 5 characterized by connecting the 
aforementioned yoke portion with the pneumatic bearing side of the aforementioned pole chip 
also at the end face of an opposite side. 

[Claim 7] The thin film magnetic head given in any of the claims 5 or 6 characterized by forming 
the aforementioned pole chip by the magnetic material with saturation magnetic flux density 
higher than the aforementioned yoke portion they are. 



CLAIMS 




[Claim 8] The thin film magne^.^ head given in any of the claims 1-7 o. .-iracterizecl by having 
arranged the magnetic resistance element laid underground by the shield layer and the shield gap 
layer between the aforementioned base and the 1 st magnetic layer, and considering as a 
compound die they are. 

[Claim 9] How to manufacture the thin film magnetic head which is characterized by providing 
the following and which supported the induction-type thin film magnetic head by the base at 
least The process which forms the 1 st magnetic layer which extends from a pneumatic bearing 
side so that it may be supported by the base The process which forms the inorganic insulating 
layer which extends on the front face of this 1 st magnetic layer from a pneumatic bearing side at 
least has slitting of the shape of a character of KO on it mostly in a magnetic pole portion, and 
changes from an inorganic insulating material to it The process which forms a light gap layer in 
the front face of the 1 st magnetic layer of the above The process which forms the thin film coil 
supported where insulating separation is carried out on the portion formed on the 
aforementioned inorganic insulating layer of this light gap layer. The process which forms the 2nd 
magnetic layer so that it may be magnetically combined with the 1 st magnetic layer of the above 
from the magnetic pole portion of a light gap layer in the back position which was wearing the 
front face of the aforementioned thin film coil, and is distant from the aforementioned pneumatic 
bearing side. The process which etches by using the magnetic pole portion of this 2nd magnetic 
layer as a mask, and removes the aforementioned light gap layer, The magnetic pole portion and 
the aforementioned inorganic insulating layer of the 2nd magnetic layer of the above are used as 
a mask. The process which continues and **********s the front face of the 1st magnetic layer 
of the above exposed in slitting of the aforementioned inorganic insulating layer to a part of the 
thickness, and forms trim structure, the whole front face — an overcoat layer — a wrap process 
and the process of slitting of the aforementioned inorganic insulating layer which carries out 
polish appearance of the pneumatic bearing side, and carries out it so that a nose of cam may be 
exposed at least 

[Claim 1 0] the manufacture method of the thin film magnetic head according to claim 9 
characterized by performing the process which forms slitting of the aforementioned inorganic 
insulating layer so that the method edge of the inside may serve as a criteria position of throat 
height zero and the depth of slitting may serve as desired throat height, carries out polish 
appearance of the aforementioned pneumatic bearing side, and carries out it until the nose-of- 
cam edge of slitting of the aforementioned inorganic insulating layer is exposed 
[Claim 1 1] The manufacture method of the thin film magnetic head according to claim 9 
characterized by forming slitting of the aforementioned inorganic insulating layer so that the 
method edge of the inside may serve as a criteria position of throat height zero and the depth of 
slitting may become larger than desired throat height, and performing a way edge for the polish 
broth process of the aforementioned pneumatic bearing side as a criteria position of throat 
height zero among slitting of the aforementioned inorganic insulating layer. 
[Claim 1 2] The manufacture method of the thin film magnetic head given in any of the claims 9- 

1 1 characterized by attaching a taper to a way edge among slitting of the aforementioned 
inorganic insulating layer they are. 

[Claim 1 3] The manufacture method of the thin film magnetic head given in any of the claims 9- 

12 characterized by performing the process which etches by using the magnetic pole portion of 
the 2nd magnetic layer of the above as a mask, and removes the aforementioned light gap layer 
by reactive ion etching they are. 

[Claim 14] The manufacture method of the thin film magnetic head according to claim 13 
characterized by performing the aforementioned reactive ion etching using the gas of a Freon 
system or a chlorine system. 

[Claim 15] The manufacture method of the thin film magnetic head given in any of the claims. 9- 
14 characterized by performing the process which continues and the front face of 

the 1st magnetic layer of the above exposed in slitting of the aforementioned inorganic insulating 
layer to a part of the thickness, and forms trim structure by ion beam etching by using the 
magnetic pole portion and the aforementioned inorganic insulating layer of the 2nd magnetic 
layer of the above as a mask they are. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the compound-die thin 
film magnetic head supported by the base where the laminating of the induction^ype thin film 
magnetic head for writing and the magnetoresistance-effect type thin film magnetic head for 
reading is especially carried out to the magnetic head containing the induction-type thin film 
magnetic head for writing about the manufacture method, and its manufacture method. 
[0002] 

[Description of the Prior Art] In recent years, the improvement in a performance is called for 
also about the compound-die! thin film magnetic head with improvement in the field recording 
density of a hard disk drive unit. What has the structure which carried out the laminating of the 
thin film magnetic head of the induction type aiming at writing and the magnetoresistance-effect 
type thin film magnetic head aiming at read-out on the base as the compound-die thin film 
magnetic head is proposed and put in practical use. Although the thing using the usual anisotropy 
magnetic-reluctance (AMRAnisotropic Magneto Resistive) effect has generally been 
conventionally used as a magnetic resistance element for reading, the thing using the huge 
magnetic-reluctance (GMRrGiant Magneto Resistive) effect that resistance rate of change is big 
is also developed also several times rather than this. On these specifications, these AMR 
element, a GMR element, etc. are named generically, and MR reproduction element will be called 
[ the magnetoresistance-effect type thin film magnetic head or ] simply. 
[0003] By using the AMR element, it is 2 several gigabits/inch. Field recording density can be 
further raised by being able to realize field recording density and using a GMR element Thus, by 
making field recording density high, it is becoming realizable [ 10 G bytes or more of mass hard 
disk drive unit ]. As one of the factors which determines the performance of the reproducing 
head which consists of such a magnetic-reluctance reproduction element, it is the height (MR 
HeightMR height) of a magnetic-reluctance reproduction element It is. An end face is the 
distance measured from the pneumatic bearing side of the magnetic-reluctance reproduction 
element exposed to a pneumatic bearing side, and it is made for this MR height to obtain desired 
MR height in the manufacture process of the thin film magnetic head by controlling the amount 
of polishes at the time of ground and forming a pneumatic bearing side. 

[0004] On the other hand, the improvement in a performance of a recording head is also called 
for with the improvement in a performance of the reproducing head. In order to raise field 
recording density, it is necessary to raise the track density in a magnetic-recording medium. It is 
necessary to narrow width of face of the light gap (write gap) in a pneumatic bearing side from 
several microns to submicron order, and for that, in order to attain this, semiconductor 
processing technology is used. 

[0005] As one of the factors which determines the performance of the thin film magnetic head 
for writing, it is throat height (Throat Height: TH). It is. This throat height TH is the distance of 
the magnetic pole portion to the edge by the side of the pneumatic bearing side of the insulating 
layer which separates a thin film coil from a pneumatic bearing side electrically, and in order to 
improve the magnetic properties of the thin film magnetic head, to shorten this distance as much 



as possible is desired. It opts also for reductionHzation of this throat height TH in the amount of 
polishes from a pneumatic bearing side. Therefore, in order to raise the performance of the 
compound-die thin film magnetic head which carried out the laminating of the induction-type thin 
film magnetic head for writing, and the magnetoresistance-effect type thin film magnetic head 
for reading, it is important to form the induction-type thin film magnetic head for writing and the 
magnetoresistance-effect type thin film magnetic head for reading with sufficient balance. 
[0006] Making the sequential manufacturing process of the conventional standard thin film 
magnetic head drawing 1 -9, in each drawing, A is a cross section perpendicular to the 
pneumatic bearing side of the thin film magnetic head, and B is a cross section parallel to the 
pneumatic bearing side of a magnetic pole portion. Moreover, drawing 10 and 1 1 are a cross 
section perpendicular to the pneumatic bearing side which removes an overcoat layer and shows 
the completed conventional thin film magnetic head, and a cross section parallel to the 
pneumatic bearing side of a magnetic pole portion, respectively. In addition, the thin film 
magnetic head of this example is the thing of the compound die which prepared the GMR 
reproduction element for reading on the base, wrote in on it, and carried out the laminating of 
the induction-type thin film magnetic head of business. 

[0007] first, it is shown in dra wing 1 — as ~ for example. ARUTIKKU (AITiC) from — the 
becoming base 1 top — for example, alumina (aluminum 203) from — the becoming insulating 
layer 2 — about 5-10 micrometers It deposits on thickness. Subsequently, it is 3 micrometers 
about the 1st magnetic layer 3 which constitutes one magnetic shielding for protecting the GMR 
element for reproduction from magnetic field interference as shown in drawing 2 . It forms by 
thickness. Then, as 1 st shield gap layer 4, as shown in drawing 3 , after carrying out the spatter 
deposition of the alumina by the thickness of 100 - 150 nm, the magnetic-reluctance layer 5 
which consists of material which has the magnetoresistance effect which constitutes a GMR 
reproduction element is formed in the thickness of lOnm or less, and it considers as a desired 
configuration by highly precise mask alignment Then, as shown in drawing 4 . the 2nd shield gap 
layer 6 which consists of an alumina is formed again, and the magnetic-reluctance layer 5 is laid 
underground in the 1st and the 2nd shield gap layer 4, and 6. 

[0008] Next, it is 3 micrometers about the 2nd magnetic layer 7 which consists of a permalloy as 
shown in drawing 5 . It forms in thickness. This 2nd magnetic layer 7 not only has a function as a 
shield of another side which carries out magnetic shielding of the GMR reproduction element 
with the 1st magnetic layer 3 mentioned above, but has a function as one pole of the thin film 
magnetic head for writing. 

[0009] Subsequently, as shown in drawin g 6 . the insulating layer 9 which consists of a 
photoresist is formed according to a predetermined pattern on the portion which should form a 
thin film coil on the 2nd magnetic layer 7 after forming in the thickness of about 200 nm the light 
gap layer 8 which consists of a non-magnetic material, for example, an alumina, and the thin film 
coil 1 0 of the 1 st layer is formed on it 

[0010] And as shown in drawing 7 , after covering the thin film coil 10 of the 1st layer by the 
insulating layer 1 1 which consists of a photoresist, flattening of the front face is carried out, as 
shown in drawmg 8 . the thin film coil 12 of the 2nd layer is formed, and this thin film coil of the 
2nd layer is covered by the insulating layer 13 which consists of a photoresist. Next, as shown in 
drawing 9 , a predeterhiined pattern is followed in the 3rd magnetic layer 14. For example, form 
by electroplating, give ion beam etching by using the magnetic pole portion as a mask, and the 
light gap layer 8 of the circumference of it is removed alternatively. It is 20-30 micrometers 
about the overcoat layer 1 5 which furthermore **********s the front face of the 2nd magnetic 
layer 7 of the bottom, makes the thickness thin partially, forms trim structure, and finally 
consists of an alumina on the whole. It forms in thickness. 

[0011] Finally the side in which the magnetic-reluctance layer 5 and the light gap layer were' 
formed is ground, and a magnetic-recording medium and the pneumatic bearing side (Air Bearing 
Surface.ABS) 16 which counters are formed. The magnetic-reluctance layer 5 is also ground in 
the morphosis of this pneumatic bearing side 16. and the GMR reproduction element 17 is 
obtained. Thus, the throat height TH and MR height which were mentioned above are determined 
The situation is shown in drawing 1 0 . In the actual thin film magnetic head, although the pad for 



performing electrical irvocaliation to the thin film coils 10 and U and the GMR reproduction 
element 1 7 is formed, it has omitted by illustration. In addition, drawing 1 1 is the cross section 
which cut with the flat surface parallel to the pneumatic bearing side 16 the magnetic pole 
portion of the compound-die thin film magnetic head formed by doing in this way. 
[0012] the segment which connects the corner of the side of the photoresist layers 1 1 and 13 
which carry out insulating separation of the thin film coils 10 and 12 as shown in drayying 10 — 
angle theta of S and the upper surface of the 3rd magnetic layer 14 (Apex Angleiapex angle) to 
make It is the important factor which determines the performance of the thin film magnetic head 
with the throat height TH and MR height which were mentioned above. 
[0013] Moreover, the state before drawing 12 As using the magnetic pole portion of the 3rd 
magnetic layer 14 as a mask and forming trim structure is shown, and drawing 1 2 B is the plan 
showing the state after forming trim structure. As shown in a drawing, the width of face W of the 
magnetic pole portion of the 3rd magnetic layer 14 is narrow, and since the width efface of the 
truck recorded on a magnetic-recording medium by this width of face is specified, in order to 
realize high field recording density, it is necessary to make this width of face W as narrow as 
possible. In addition, this drawing has shown the thin film coils 10 and 12 In Jhe shape of a 
concentric circle, in order to simplify a drawing. 

[0014] Now, in formation of the thin film magnetic head, the difficulty of detailed formation of the 
coil heights covered by the photoresist insulating layer and the top pole formed especially along 
with the ramp (Apex) had become especially a problem after formation of a thin film coil 
conventionally. That is, in case the 3rd magnetic layer is formed conventionally, it is about 7-10 
micrometers. It is 3-4 micrometers about the photoresist after plating magnetic materials, such 
as a permalloy, on the coil heights of height It applied by thickness and predetermined pattern 
formation was performed after that using photolithography technology. 

[0015] It is at least 3 micrometers as resist thickness by which patterning is carried out here by 
the resist on mountainHike coil heights. Supposing it is required, in the lower part of a ramp, it is 
8-10 micrometers. The photoresist of the thickness of a grade will be applied Such [ on the 
other hand ] 10 micrometers Since it is necessary to form the ** truck of a recording head near 
the edge of a photoresist insulating layer (for example, 1 1 of drawing 7 , 13), the 3rd magnetic 
layer formed on the light gap layer formed the front face of coil heights with the difference of 
elevation of a grade and on flat is about 1 micrometer about the 3rd magnetic layer It is 
necessary to carry out patterning to width efface. Therefore, 8-10 micrometers The photoresist 
film of thickness is used and it is 1 micrometer. It will be necessary to form the pattern of width 
of face. 

[0016] However, 8-10 micrometers It is 1 micrometer with a thick photoresist film like. Even if it 
is going to form a pattern with the narrow width of face about width of face Since collapse of the 
pattern by the reflected light of light etc. occurs at the time of exposure of a photolithography, 
or resist thickness originates in a thick thing and the fall of resolution takes place. It is very 
difficult to carry out patterning of the narrow top pole of the width of face for forming the truck 
where width of face is narrow correctly. In order to improve such a problem, dividing the 3rd 
magnetic layer into a pole chip and the yoke connected with this, narrowing width of a pole chip, 
and narrowing width of a recording track is proposed. 
[0017] 

[Problem(s) to be Solved by the Invention] However, a problem which is described below was still 
left behind to the thin film magnetic head formed as mentioned above, especially the recording 
head While improving the magnetic properties of the induction-type thin film magnetic head, in 
order to plan small, it is required that the throat height TH and MR height should be shortened 
as much as possible. However, in the former, it was very difficult to form the short throat height 
TH and MR height as a desired design value. 

[0018] That is, although it is necessary to set up the throat height TH and MR height correctly 
on the basis of the position of throat height zero, in the conventional compound-die thin film 
magnetic head, there is a problem that the criteria position of throat height zero cannot be set 
up correctly. Namely, since the wrap insulating layers 1 1 and 13 are formed by the photoresist 
and a reflow is carried out at 250-degree about C temperature for the purpose of flattening of a 



thin film coil, or InsulationHzing between coil winding objects, the thin Tilm coils 10 and 12 The 
pattern and size of an insulating layer will be changed and the size of the throat height TH 
formed considering the edge of an insulating layer as a criteria position as the result or MR 
height also has the fault which shifts from a desired design value. A gap of a pattern is 0.5 
micrometers when the thickness of the photoresist which constitutes especially the insulating 
layers 1 1 and 13 is thick. It cannot become very large with a grade and detailed throat height 
about [ which is especially needed by the thin film magnetic head for high frequency ] submicron 
one cannot be realized with sufficient repeatability. Moreover, change of a pattern occurred also 
by change of the thickness of insulating layers 1 1 and 13, and the thin film magnetic head which 
has the desired throat height TH and desired MR height was not able to be manufactured with 
the sufficient yield. 

[0019] moreover, the work which carries out polish appearance of the pneumatic bearing side, 
and carries out it in the conventional compound-die thin film magnetic head carries out the 
monitor of the resistance of the GMR reproduction element 1 7, it is made to grind it until this 
resistance turns into a predetermined value, and about the size of the throat height TH, nothing 
has measured it However, it did not restrict that the throat height TH became a desired value 
though MR height becomes a desired value, but many defects have occurred actually. As 
especially mentioned above, when the criteria position of throat height zero shifts by gap of the 
pattern of insulating layers 1 1 and 1 3, even if MR height becomes a desired value, the throat 
height TH does not serve as a desired value. 

[0020] Furthermore, in the conventional thin film magnetic head, in order to make effective truck 
width almost equal to the width of the magnetic pole portion of the 3rd magnetic layer 14, it 
etches by using the magnetic pole portion of the 3rd magnetic layer as a mask, the front face of 
the 2nd magnetic layer 7 is removed partially, and trim structure Is formed. Also for the 
insulating layers 1 1 and 13 which consist of a photoresist although ion beam etching is adopted 
as this etching, it **********s simultaneously and the position of the edge by the side of the 
pneumatic bearing side of an insulating layer is 1.0-1.5 micrometers. Grade retreat will be carried 
out Since the edge by the side of the pneumatic bearing side of these insulating layers 1 1 and 
13 is the criteria position of throat height zero as shown in drawing 12 B, the criteria position of 
throat height zero will be changed and it becomes impossible to form it as the design value of a 
request of throat height by etching. Especially, it is 1 micrometer. As mentioned above in the 
thin film magnetic head for high frequency as which the following short throat heights are 
required, the position of the edge by the side of the pneumatic bearing side of insulating layers 
11 and 13 is 1.0-1.5 micrometers. It is a serious problem that a grade also retreats. 
[0021] Moreover, as mentioned above, when the edge by the side of the pneumatic bearing side 
of the insulating layers 11 and 13 which consist of a photoresist retreats in etching for forming 
trim structure, the portion 18 (refer to drawing 13 ) of the insulating layer which is at the 
magnetic pole portion bottom of the 3rd magnetic layer 14 receives an injury by shocks, such as 
handling, into a wafer process, and in being extreme, there is also an exfoliating problem. Thus, 
when a part of insulating layers 1 1 and 13 exfoliate and big space is generated, oil and polish 
liquid permeate into it during the polish work of a pneumatic bearing side, and there is also a 
problem on which the 3rd magnetic layer 14 corrodes from there, and a property deteriorates. 
[0022] The purpose of this invention tends to offer the thin film magnetic head which can solve 
or mitigate the conventional thin film magnetic head mentioned above and the various troubles of 
the manufacture method, and its manufacture method. Namely, the purpose of this invention 
suppresses change of the criteria position of throat height zero. The throat height TH as a 
desired design value can be obtained as the result. Good balance with MR height can be 
maintained in the compound-die thin film magnetic head. The defect by retreat of the insulating 
layer by etching at the time of forming trim structure tends to be abolished, and it is going to' 
offer the method of manufacturing the thin film magnetic head and such the thin film magnetic 
head which have a good property with the sufficient yield. 
[0023] 

[Means for Solving the Problem] The 1st magnetic layer by which the thin film magnetic head of 
this invention was supported by a base and this base, It is formed in the field of an opposite side 



with the field supportttj by the aforementioned base of this 1s». hnagnetic layer. The inorganic 
insulating layer which consists of an inorganic insulating material, extends towards the inner 
direction from a pneumatic bearing side, and has latus slitting rather than the width of a 
magnetic pole portion in a magnetic pole portion, With the aforementioned base of these 1st 
magnetic layers and an inorganic insulating layer, it sets into the portion of slitting of the 
aforementioned inorganic insulating layer along the field of an opposite side. The thin film coil 
arranged by the portion to which the light gap layer prepared so that it might lap with a magnetic 
pole portion, and the aforementioned base of this light gap layer lap with the aforementioned 
inorganic insulating layer along the field of an opposite side where insulating separation is carried 
out, The 2nd miagnetic layer magnetically combined with the 1 st magnetic layer of the above in 
the back position which was formed along with the aforementioned inorganic insulating layer and 
the thin film coil from the field of an opposite side with the aforementioned base of the 
aforementioned light gap layer, and is distant from a pneumatic bearing side, ♦**♦*♦ and the 1st 
magnetic layer of the above are characterized by having made thickness thin and forming trim 
structure rather than other portions, in the interior of slitting of the aforementioned inorganic 
insulating layer. 

[0024] the thin film magnetic head by such this invention — setting — the aforementioned 
insulating layer — an alumina, a silicon oxide, or a silicon nitride — with, forming is suitable By 
using such an inorganic insulating layer, also by etching at the time of forming trim structure, the 
position of the edge by the side of the pneumatic bearing side of an insulating layer, i.e., the 
criteria position of throat height zero, is not changed, therefore it can carry out throat height as 
a desired design value. 

[0025] Moreover, the manufacture method of the thin film magnetic head by this invention The 
process which forms the 1st magnetic layer which is the method of manufacturing the thin film 
magnetic head which supported the induction-type thin film magnetic head by the base at least, 
and extends frprh a pneumatic bearing side so that it may be supported by the base, The 
process which forms the insulating layer which extends on the front face of this 1st magnetic 
layer from a pneumatic bearing side at least, has slitting of the shape of a character of KO on it 
in a magnetic pole portion, and changes from an inorganic insulating material to it, The process 
which forms the thin film coil supported where insulating separation is carried out on the process 
which forms a light gap layer in the front face of the 1st magnetic layer of the above, and the 
portion formed on the aforementioned insulating layer of this light gap layer. The process which 
forms the 2nd magnetic layer so that it may be magnetically combined with the 1 st magnetic 
layer of the above from the magnetic pole portion of a light gap layer in the back position which 
was wearing the front face of the aforementioned thin film coil, and is distant from the 
aforementioned pneumatic bearing side. The process which etches by using the magnetic pole 
portion of this 2nd magnetic layer as a mask, and removes the aforementioned light gap layer. 
The process which continues and ♦*********s the front face of the 1 st magnetic layer of the 
above exposed in slitting of the aforementioned insulating layer to a part of the thickness by 
using the magnetic pole portion and the aforementioned insulating layer of the 2nd magnetic 
layer of the above as a mask, and forms trim structure, it is characterized by having a wrap 
process and the process of slitting of the aforementioned insulating layer which carries out 
polish appearance of the pneumatic bearing side, and carries out it so that a nose of cam may be 
exposed at least for the whole front face in an overcoat layer 

[0026] in the one example of the manufacture method of the thin film magnetic head by this 
Invention, slitting of the aforementioned insulating layer is formed so that the method edge of 
the inside may serve as a criteria position of throat height zero and the depth of slitting may 
serve as desired throat height, and the process which carries out polish appearance of the 
aforementioned pneumatic bearing side, and carries out it is performed until the nose-of-cam 
edge of slitting of the aforementioned insulating layer is exposed In this case, throat height can 
be directly set up by making the depth of slitting equal to the size of throat height. 
[0027] in other examples of the manufacture method of the thin film magnetic head by this 
invention, slitting of the aforementioned insulating layer is formed so that the method edge of 
the inside may serve as a criteria position of throat height zero and the depth of slitting may 



become larger than desired throat height, the aforementioned pneumatic bearing side carries out 
polish appearance, and a way edge is performed for a process as a criteria position of throat 
height zero among slitting of the aforementioned insulating layer Also in this case, since the 
position of throat height zero is not changed, throat height can be formed on the basis of this, 
and the throat height as a desired design value can be obtained. 

[0028] Moreover, it is suitable for the reactive ion etching using the gas of a Freon system or a 
chlorine system to perform the process which etches by using the magnetic pole portion of the 
2nd magnetic layer of the above as a mask, and removes the aforementioned light gap layer, and 
to perform the process which continues and **********s the front face of the 1st magnetic 
layer of the above to a part of the thickness, and forms trim structure by ion beam etching. 
[0029] 

[Embodiments of the Invention] Hereafter, with reference to drawing 14 -26, the 1st example of 
the thin film magnetic head by this invention and its manufacture method is explained. In 
addition, what has A and B in these drawings showed the cross section turned off in the field 
perpendicular to a pneumatic bearing side by A, and showed front view by B. Moreover, in this 
example, it reads on a base, the magnetoresistance-effect type thin film magnetic head of 
business is formed, and it considers as the compound-die thin film magnetic head which wrote in 
on it and carried out the laminating of the induction-type thin film magnetic head of business. 
[0030] Signs that the insulating layer 22 which consists of an alumina by about 3-5-micrometer 
thickness was formed in one front face of the base main part 21 which consists of ARUTIKKU 
(AITiC) are shown in drawing 14 . These base main part 21 and an insulating layer 22 are called a 
base or a wafer 23 in this specification. Moreover, in this specification, the insulating layer means 
the film which has an insulating property electric at least, and even if there is a nonmagnetic 
property, it may not be. However, since the material which has a nonmagnetic property is 
generally used like an alumina while having the electrical insulating characteristic, an insulating 
layer and a non-magnetic layer may be used for the same meaning. 

[0031] Moreover, by actual manufacture, since a wafer is cut to two or more bars, grind the end 
face of each bar, a pneumatic bearing side is formed, a bar is finally cut and it is made to obtain 
each compound-die thin film magnetic head, after arranging much compound-die thin film 
magnetic heads in the shape of a matrix and forming them on a wafer, although an end face does 
not appear in this stage, the expedient top of explanation and this end face are shown. 
[0032] Next, it is about 3 micrometers by the permalloy about the bottom shield layer [ as 
opposed to the magnetoresistance-effect type thin film magnetic head to the insulating-layer 22 
top of a base 23 ] 24. Signs that it formed in thickness are shown in drawing 15 . This bottom 
shield layer 24 forms a photoresist according to a predetermined pattern with plating used as a 
mask. 

[0033] Next, as shown in drawing 1 5 . the GMR layer 26 laid under the shield gap layer 25 which 
consists of an alumina on the bottom shield layer 24 is formed. The thickness of this shield gap 
layer 25 is 0.2 micrometers. It can carry out. 

[0034] Furthermore, as shown in drawing 1 7 . while constituting the top shield to a GMR layer, 
the 1st magnetic layer 27 which constitutes the bottom pole of the induction-type thin film 
magnetic head is formed by the permalloy on the shield gap layer 25 which laid the GMR layer 26 
underground at 3-4-micrometer thickness, and it is 1-2 micrometers about the inorganic 
insulating layers 28, such as an alumina, a silicon oxide, and a silicon nitride, further. It forms in 
thickness. In this example, a taper with an angle of 40-70 degrees is attached to the periphery of 
this inorganic insulating layer 28. 

[0035] Drawing 1 8 is the plan showing the configuration of the inorganic insulating layer 28 
formed in this way. In this invention, slitting 28a of the shape of a character of KO is formed in 
the pneumatic bearing side side of this inorganic insulating layer 28. In addition, although the 1 st 
magnetic layer 27 with the inorganic insulating-layer 28 bottom is also shown in drawing 18 , this 
1 St magnetic layer is exposed to slitting 28a mentioned above. Moreover, also in opening 28b of 
the inorganic insulating layer 28 currently mostly formed in the center, the 1 st magnetic layer 27 
is exposed. 

[0036] Next, it is 0.1-0.3 micrometers to the front face of the 1st magnetic layer 27 which has 



exposed the light gap la'^er 29 which consists of an alumina, and the front face of the inorganic 
insulating layer 28. Signs that it formed according to the pattern predetermined by thickness are 
shown in the cross section of drawing 19 , and the plan of drawing 20 . Then, it is 3-4 
micrometers about the magnetic material which has high saturation magnetic flux density after 
removing alternatively the light gap layer 29 which buries opening 28b of the inorganic insulating 
layer 28 mentioned above. It deposits on thickness. While forming the pole chip 30 which 
specifies the width of a recording track, signs that the magnetic layer 31 for connection 
connected with the 1st magnetic layer 27 in opening 28b of the inorganic insulating layer 28 was 
formed are shown in the cross section of d rawin g 21 , and the plan of drawing 22 . As a magnetic 
material which has this high saturation magnetic flux density, they are NiFe (50%. 50%) and FeN. 
It can carry out. Moreover, the pole chip 30 can be formed in a pattern predetermined with 
plating, or let it after a spatter be a pattern predetermined by dry etching. Moreover, since the 
width of a recording track is decided by width of this pole chip 30, the width is 0.5-1.2 
micrometers. It narrows. 

[0037] Next, the pole chip 30 is used as a mask, for example, CF4 and BCI3 Reactive ion etching 
using the gas of a Freon system or a chlorine system is given, etc. — After having removed 
alternatively the light gap layer 29 currently formed in slitting 28a of the inorganic insulating layer 
28, cutting the 1 st lower magnetic layer 27 deeply and making it expose within 28a, Ion beam 
etching is given by using the pole chip 30 as a mask, and it is about 0.5 micrometers about the 
front face of the 1st magnetic layer 27. Signs that removed only the depth and trim structure 
was formed are shown in drawing 23 . 

[0038] In this invention, since the insulating layer 28 which specifies slitting 28a was formed by 
the inorganic insulating material, the position of the edge of an insulating layer does not retreat 
by ion-beam-etching processing following the reactive ion etching for acquiring trim structure, 
and it, either, therefore the criteria position of throat height zero is not changed, therefore, if 
polish is stopped when carrying out polish appearance of the pneumatic bearing side to behind, 
making it it and the nose of cam of slitting 28a of the inorganic insulating layer 28 will be 
exposed like this example, if it sets up equally to the throat height of a request of the depth of 
slitting 28a, desired throat height will be obtained automatically and the throat height of 
submicron order can be obtained correctly and easily 

[0039] Signs that the thin film coil 32 of the 1st layer was formed on the light gap layer 29 on 
the inorganic insulating layer 28 are also shown in drawing 23 . While carrying out insulating 
separation of between the sequential coil winding objects of a thin film coil furthermore, in order 
to inhibit the leakage of magnetic flux, it is 3-5 micrometers about an alumina. After depositing 
on thickness, signs that carried out flattening of the front face and the insulating layer 33 was 
formed by chemical machinery polish (CMP) are shown in drawing 24 . Here, the thin film coil 32 
can be formed by electroplating using the copper seed layer. 

[0040] Then, after forming the insulating layer 34 which consists of a photoresist on the flat 
front face of an insulating layer 33, signs that the thin film coil 36 of the 2nd layer supported 
where insulating separation is carried out by the insulating layer 35 which consists of a 
photoresist on it was formed are shown in drawing 25 . Furthermore, a pneumatic bearing side is 
3-4 micrometers about the yoke portion 37 so that the edge of an opposite side may be 
connected with the magnetic layer 31 for connection, while the^nose of cam by the side of a 
pneumatic bearing side is connected with the pole chip 30, as shown in drawing 26 . It is 20-30 
micrometers about the overcoat layer 38 which forms in thickness according to a predetermined 
pattern, and consists of an alumina on the whole further. It forms in thickness. Thus, in this 
example, the 2nd magnetic layer consists of a pole chip 30 and a yoke portion 37. 
[0041] Although the side of a bar is ground and a pneumatic bearing side is formed after cutting 
a wafer to a bar, as mentioned above, since it is made equal to the throat height of the request 
which should manufacture the depth of slitting 28a of the inorganic insulating layer 28, when the 
nose of cam of this slitting is exposed, by this example, the throat height as a desired design 
value can be automatically obtained by ending polish. 

[0042] however, this invention is not limited only to making the depth of slitting 28a of the 
inorganic insulating layer 28 equal to throat height in this way, is made deeper than the throat 



height of a request of the depth of slitting 28a. among slitting, on the basis of a way edge, can 
carry out polish appearance of the pneumatic bearing side, and can also carry out it Also in this 
case, since the position of a way edge is not changed during manufacture among slitting 28a 
used as the criteria position of throat height zero, the throat height as a desired design value 
can be obtained correctly. 

[0043] Drawing 27 -29 are the cross section showing the sequential manufacturing process of 
the 2nd example of the thin film magnetic head by this invention. Although the circumference of 
a thin film coil and the pole chip 30 was covered In the example mentioned above by the 
insulating layer 33 which consists of inorganic insulating materials, such as an alumina, a silicon 
oxide, and a silicon nitride, after forming the thin film coil 32 of the 1 st layer as shown in drawing 
24 , as this example shows to drawing 27 , after forming the thin film coil 32, it is a wrap thing in 
the insulating layer 41 which consists of a photoresist. Under the present circumstances, an 
insulating layer 41 is formed so that it may not contact in the pole chip 30. That is, space is 
formed between the inner direction side edge side of the pole chip 30. and the veranda end face 
of the insulating layer 41 which consists of a photoresist. 

[0044] Next, as shown in drawing 28 . the thin film coil 36 of the 2nd layer covered by the 
insulating layer 35 which consists of a photoresist on an insulating layer 41 is formed. Then, as 
shown in drawi n g 29 , the yoke portion 37 is formed so that the pole chip 30 and the magnetic 
layer 31 for connection may be contacted. In this example, since this yoke portion 37 also enters 
the space between the pole chips 30 and insulating layers 41 which were mentioned above, not 
only the top front face but an end face comes to contact, and a pole chip can enlarge a touch 
area. Therefore, even if it shortens the length of the pole chip 30. the saturation of magnetic flux 
does not arise between a pole chip and the yoke portion 37. Furthermore, after forming the 
overcoat layer 38 which consists of the alumina on the whole fi^ont face, as mentioned above, a 
wafer is cut and polish **** of a pneumatic bearing side is performed. Also in this example, since 
the way edge is made into the criteria position of throat height zero among slitting of the 
inorganic insulating layer 28. desired throat height can be obtained correctly and easily. 
[0045] Drawing 30 is the plan showing the state before preparing the overcoat layer in the 
manufacture process of the 3rd example of the thin film magnetic head by this invention. 
Although the pole chip 30 and the yoke portion 37 constituted the 2nd magnetic layer from the 
1st and 2nd examples mentioned above, in this example, these are made into one and magnetic 
pole partial 51a is prepared in the 2nd magnetic layer 51. Also in this example, since it is made 
equal to the throat height of a request of the depth of slitting 28a of the shape of a character of 
KO prepared in the inorganic insulating layer 28, in case polish **** of a pneumatic bearing side 
is performed, desired throat height can be automatically obtained by ending polish in the place 
which the nose of cam of this slitting exposed. 

[0046] this invention is not limited only to the example mentioned above, and many change and 
deformation are possible for it. For example, in the example mentioned above, although 
considered as the composition which read on the base, prepared the magnetoresistance-effect 
type thin film magnetic head of business, wrote in on it. and carried out the laminating of the 
induction^ype thin film magnetic head of business, built-up sequence of these thin film magnetic 
heads can also be made reverse. Moreover, in the example mentioned above, although the 
magnetic resistance element was used as the GMR element, it can also consider as the AMR 
element. Furthermore, although this invention made the thin film magnetic head for reading the 
magnetoresistance-effect type thing in this way. the other thin film magnetic head for reading 
can also be used. Moreover, it is not necessary to necessarily prepare the thin film magnetic 
head for reading, and it can also prepare only the induction-type thin film magnetic head. 
[0047] In the example mentioned above, all. although slitting of the shape of a character of KO 
was formed in the edge by the side of the pneumatic bearing side of an inorganic insulating layer, 
this slitting does not need to carry out the shape of a character of KO correctly, for example, 
may become like a trapezoid However, it is necessary to consider as a latus thing more neariy 
enough [ than the width of the magnetic pole portion which acts as a mask at the time of 
forming trim structure ]. and the width is about 10 micrometers. Or carrying out to more than it 
is good. 



[0048] Moreover, in the example mentioned above, although tho t^dge of the side in which slitting 
28a of the inorganic insulating layer 28 was formed was made into the shape of a straight line, as 
shown in drawing 31 . the edge by the side of the pneumatic bearing side of the inorganic 
insulating layer 52 can be made into a curve, and slitting 52a of the shape of a character of KO 
can also be formed here. When making into a curve the edge which cut deeply like this example 
and formed 52a. when it cuts deeply in the case of polish **** of a pneumatic bearing side and 
the nose of cam of 52a is exposed, desired throat height can be automatically obtained by ending 
polish by making it equal to the throat height (for example, 0.6 micrometers) of a request of the 
depth of slitting 52a. Of course, 1 micrometer longer than the throat height of a request of the 
depth of slitting 52a even when making the end face by the side of the pneumatic bearing side of 
the inorganic insulating layer 52 into a curved surface in this way It can carry out and polish 
**** of a pneumatic bearing side can also be performed for a way edge as criteria of a position 
among slitting. 
[0049] 

[Effect of the Invention] According to the thin film magnetic head by this invention mentioned 
above, and its manufacture method Slitting of the shape of a character of KO is formed in the 
edge by the side of the pneumatic bearing side of the inorganic insulating layer formed on the 
1 St magnetic layer. Since etching removes the light gap layer exposed in this slitting, etching 
removes the front face of the 1 st exposed magnetic layer partially and trim structure was 
formed Since the position of the edge of an inorganic insulating layer cannot retreat by etching 
and the change in the process of the criteria position of throat height zero can be lost The yield 
of manufacture is improvable, while being able to manufacture throat height correctly on the 
basis of this position, and being able to obtain the very short throat height of submicron order, 
therefore being able to improve the magnetic properties of the thin film magnetic head. 
[0050] Furthermore, during the etching processing for forming trim structure, since the amount 
of [ of the magnetic layer bottom which constitutes the top pole since there is no retreat of the 
edge of an inorganic insulating layer ] insulating layer damages, and it exfoliates or a position 
does not shift, degradation of the property of the thin film magnetic head can be inhibited. 
Moreover, since there is no ablation for an insulating layer in this way. while neither oil nor polish 
liquid collects there and the yield improves, endurance will also improve. 
[0051] Furthermore, if it ends polish when the nose of cam of this slitting is exposed in case 
polish **** of a pneumatic bearing side is performed in making it equal to the length of the 
throat height of a request of the depth of slitting formed in the inorganic insulating layer, the 
throat height as a desired design value can be obtained automatically. 



[Translation done.] 



